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Oregon’s climate knowledge 
network

✤ Oregon Climate Change Research Institute (HB 3543)

✤ Oregon Climate Service (ARSCO state climate office)

✤ Climate Impacts Research Consortium (CIRC) 

✤ NOAA-funded Regional Integrated Sciences and Assessment

✤ NW Department of Interior Climate Science Center
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Daly et al. 1994, 2007, www.prism.oregonstate.edu
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www.climate.washington.edu/trendanalysis

Annual 1950-2006
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Oregon annual historical temperature trend
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www.climate.washington.edu/trendanalysis

Annual precipitation 1957-2006
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Climate models: Natural processes do not account for 
observed 20th century warming after 1965

Models with natural effects (volcanoes and solar) only

Models with human and natural effects                                
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Mote and Salathé, 2010

Ch. 1
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Projections: Fewer Cold Nights

Slide: John Abatazglou
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Trends in historical stream flow
1948-2002

March Fractional Flow June Fractional Flow

Stewart et al, 2004, Journal of Climate
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Chang and Jung 2010

April 1 snow water equivalent in Willamette Basin

Ch. 3

Monday, March 12, 2012



Projections: Less Mountain 
Snowpack

Slide: John Abatazglou
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Simulated Natural Flow in the Willamette River at the 
Columbia

Modeling: Alan Hamlet
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Seasonal changes

• Changes in precipitation equivocal fall, 
winter, spring

• More warming (and drier) in summer

• Likelihood of more extreme precipitation

Ch. 1
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Oregon Greenhouse Gas Inventory, 2010

Ch. 2
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• many basins 
becoming rain 
dominant in OR by 
2080

• almost no snow 
dominant basins 
projected by end of 
century in PNW 
(CONUS)

Tohver and Hamlet, 2010
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Simulated Natural Flow in the Willamette River at the Columbia

Modeling: Alan Hamlet
Analysis: Kathie Dello

Ch. 3
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Impacts: Agriculture

5+ billion dollar business, vast majority relies of heavy 
irrigation

Pros (for some crops)
• Increased growing season length 
• Potential Increase in yields 
• New crops (vineyards)
• Higher CO2 stimulate plant growth/water efficiency

Cons
• Increased irrigation demands*
• Increases in summer temperatures impact dairy industry

Stöckle et al. 2009
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agriculture in OR

• state is top producer of 15 US commodities

• agriculture makes up about 9% of OR ghg 
emissions

• Concerns: availability of water; weeds, insects

• Plus: longer growing season, more wine varieties

Ch. 4
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Jones et al. 2004

Ch. 4
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MAPSS, R. Neilson

Future Projections of Vegetation TypeCh. 5

Monday, March 12, 2012



MAPSS, R. Neilson

changed in biomass burned

Ch. 5
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Shaded areas where >2/3 models agree

Impacts: Increased Fire Potential

Slide: John Abatazglou
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Estimated global mean 
sea level rise over the 
20th century: ~1.7 
mm/year
(Holgate, 2007)

PNW eustatic sea level 
rise: ~2.33 mm/year 
since mid-century
(Burgette et al, 2009)

Local sea level change 
depends on local 
tectonic land 

Courtesy NOAA

Sea Level 
Rise
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30after Ruggiero et al. 2010

Increasing significant wave heights
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Shoreline retreat and armoring, Rockaway

photo: Don Best

Ch. 6
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Ocean acidification and the Pacific NW

• Regions of the west coast, including Oregon, have recently been found to be 
particularly susceptible to OA, due to the upwelling of deep waters having 
high carbon dioxide content and low pH (Feely et al., 2008; Hauri et al., 2009).

•  a recent survey of waters along the coast of Oregon and northern California 
revealed that seawater acidity and levels of aragonite saturation (a measure of 
the ability of calcifying organisms to precipitate carbonate-based hard parts 
such as shells) are already at levels not forecast for another 150 yr for the 
ocean in general (Feely et al., 2008).

• Rykaczewski and Dunne (2010) note that the Pacific coast between British 
Columbia and northern California is particularly productive and retentive of 
organic material when compared with other regions of the California Current 
System, and conclude that this area will be impacted earlier and more 
intensely than other North American coastal regions by ocean acidification. 
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Ocean temperatures, PNW coast

• avg SST in near coastal environments varies by about 8˚C seaonally (Mote 
and Salathé, 2010)

• changes in upwelling could cause more dramatic temperature shifts

• higher ocean temps overall may result in species shifts to the north

•  Ocean heat content and average sea surface temperatures have been 
increasing on a global-ocean scale (Bindoff et al, 2007; Trenberth et al. 2007)

• Models predict PNW coastal SST to increase by 1.2 ˚C by the 2040s  (Mote 
and Salathé, 2010)
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Hypoxic events/algal blooms

• likelihood: medium (upwelling intensification) / high (reduction of deep 
oxygen levels) / medium (algal blooms) 

• hypoxic conditions appear to be increasing in intensity, duration and 
spatial scale off the OR/WA coast

• unclear if this will continue to intensify

• algal bloom events are on rise globally and appear to be increasing in OR 
nearshore waters

• lack of long term dataset makes hard to tie to climate change

• source: Hixon et al 2010, Oregon Framework
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observed species changes

• Could be natural variability or climate 
change

• insects moving in from south of Oregon

• frogs reproducing earlier in the year

• land birds are shifting their distributions 
northward

• freshwater fish losing habitats

• humboldt squid appearing off OR coast

Ch. 7
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key findings

• increases in annual temperature, warmer drier 
summers

• summer water supply will decrease

• reduced snowpack, drier summers

• Oregon’s most ghg intensive sector is transportation

• availability, quality and cost of water will be a limiting 
factor
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key findings
• potential opportunities in the ag sector

• wildfire is projected to increase 

• frequency and magnitude of coastal 
flooding events may increase

• many plant and animal species on land, 
freshwater and sea will shift their 
distributions

• changes to the marine environment: both 
chemistry and temperature
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thank you!

• kdello@coas.oregonstate.edu

• www.occri.net

• www.pnwclimate.org

• www.ocs.oregonstate.edu

• twitter.com/orclimatesvc
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